EP 0 854 494 A3

Europdisches Patentamt

(19) 0’ European Patent Office
Office européen des brevets

(11) EP 0 854 494 A3

(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3:
18.04.2001 Bulletin 2001/16

(43) Date of publication A2:
22.07.1998 Bulletin 1998/30

(21) Application number: 98300195.9

(22) Date of filing: 13.01.1998

(51) Intcl.”. HO1J 37/304, HO1J 37/317

(84) Designated Contracting States:
ATBECHDEDKESFIFRGBGRIEITLILUMC
NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 17.01.1997 US 785013

(71) Applicant: Axcelis Technologies, Inc.
Beverly, MA 01915 (US)

(72) Inventors:
* Chen, Heng-Gung
Rowley, Massachusetts 01969-2523 (US)
¢ Sinclair, Frank
Quincy, Massachusetts 02170-2112 (US)
¢ Sugitani, Michiro
Niihama, Ehime 792 (JP)

(74) Representative: Burke, Steven David et al
R.G.C. Jenkins & Co.
26 Caxton Street
London SW1H O0RJ (GB)

(54) Dose control for use in an ion implanter

(57)  Electrical charge neutralization effects are
known to be factors that affect the dose or concentra-
tions of beam treatment by high current implanters (11).
Raising beam energies to 1 MeV and beyond requires
an understanding of the effects of both charge stripping
and charge neutralization as well as a numerically effi-
cient model compensating for these effects. Charge
stripping generates ions of a higher charge state and
may cause the measured electronic current from a Far-
aday cup to overestimate the true particle current. The
invention implements an analysis based on the concept
of an effective charge state for an ion beam (19) and
results in a more general interpretation that covers both
the charge stripping effect as well as ion neutralization.
Dose control using the disclosed techniques requires
two adjustable parameters: an apparent cross section
of interaction between the beam and particles in the
beam path and the ratio of the final steady charge state
to the initial charge state.
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